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1. TACIIOPT ITPOT'PAMMBI YUYEBHOM JUCIHHUIIJIINHBI
MartemaTnka

1. 1 O6saacTh NpUMeHeHHsI TPOTPAMMBI

[IporpaMma y4eOHOW JUCHUIUIMHBI ~ SBISETCS YaCThIO MPOrPAMMBI  TOJATOTOBKH
CIenUanucToB cpenHero 3BeHa B cooTBeTcTBUU ¢ PI'OC mo cnemmanpHocTH CIIO 35.02.02
TexHoorus J1ec03aroToBOK.

1.2 MecTo y4eOHOH JAUCUMILIMHBI B CTPYKType MPOrpaMMbl MOATOTOBKHM CIENHAJNCTOB
cpe/Hero 3BeHa: 0a3oBasi IUCHUIUIMHA «MaTteMaTruka.

1.3 Heaun u 3aga4n y4yeOHOH JMCHUILIMHBI — TPeOOBAHHMS K pe3y/JbTaTaM OCBOCHHS
yueOHOM TMCUMILIUHBI:
Copepxanue nmporpamMmMmbl «MaTemaTrkay HampaBlIeHO HA JOCTH)KEHUE CIEIYIOIINX IIeNei:
— obecrieueHre cHOPMHUPOBAHHOCTH TPEICTABICHHA O COLUMANBHBIX, KYJIBTYPHBIX H
I/ICTOqueCKI/IX (ﬁaKTOan CTaHOBJICHUA MaTECMaTHUKU,
— obecrnieyeHue CHOPMHUPOBAHHOCTH JIOTHUYECKOTO, AJITOPUTMUYECKOTO W MAaTEeMaTHYeCKOIro
MBIILIEHUS;
— obecnieyerne c(HOPMUPOBAHHOCTH YMEHUN MPUMEHSTH MOIyYECHHBIC 3HAHUS TPH PEIICHUU
pa3JII/I‘~IHI)IX 3ajJa4,
— obOecrieyeHue  cPOPMHUPOBAHHOCTH  MPEACTABICHUH O  MaTeMaTHKE KakK  4YacTH
00I1eUeIoBeUeCKOi KYNbTYphl, YHHBEPCAIbHOM S3bIKE HAYKH, TIO3BOJISIONIEM OIUCHIBATh U
HU3y4aTh peaJIbHBIE MPOLECCHI U SIBIICHMUS.

OcBoenne copepxkanusi yaeOHOW TUCHUIUTMHBI «MaremMaTnka» o0ecriedrBaeT JOCTIKEHHE
CTYACHTaMH CJIEIYIOIUX PE3yIbTaTOB:
JIMYHOCTHBIX:

— c(opMUPOBAaHHOCTh MPEJACTABICHUA O MaTeMaTHKe KaK YHHBEPCAJIBbHOM S3bIKE HayKH,
CpeACTBE MOJICIIMPOBAHMS IBJICHUH U MPOLIECCOB, HJIEAX U METO/IaX MAaTeMaTHKY;

— TOHMMAaHHUE 3HAYUMOCTH MaTEeMaTHKH JIJISl HAYYHO-TEXHUIECKOTO Iporpecca,

— c(hopMHUPOBAaHHOCTH OTHOIIEHHUS K MaTeMaTHKE KaK K YaCTH OOIICYEIOBEUECKONW KYJIbTYpHI
yepe3 3HAaKOMCTBO € UCTOPUEH pa3BUTHsI MaTEMaTUKHU, BOJIIOLIMEN MaTeMaTHYeCKUX UJIEH;

— pa3BUTHE JIOTUYECKOTO MBIIUICHUS, IPOCTPAHCTBEHHOTO BOOOPAXKEHHUS, aJTOPUTMHUECKON
KYJIbTYpPbI, KPUTUYHOCTH MBIIIJIEHUS] Ha YPOBHE, HE0OX0IuMOM i Oyayiieil npodeccrnoHalbHON
NeSITeIbHOCTH, JJIS POJIOJDKEHUS 00pa30BaHMs U caMOOOpa30BaHMUS;

— OBJIaJICHHE MaTeMaTHYeCKUMH 3HAHUSMH W YMEHHUSMH, HEOOXOIMMBIMH B ITOBCEIHEBHOU
KM3HH, JUISI OCBOCHHS CMEXHBIX  E€CTeCTBEHHOHAYYHBIX JUCHHUIUIMH W JUCIUTUIAH
npoeCCHOHATBHOTO IMKJIA, JJs TONy4eHHs o0pa3oBaHHMs B 00JacTsX, He TpeOyrolmx
YIITYyOJICHHON MaTeMaTH4ecKod TOJATOTOBKH;

— TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHHIO, B TOM 4HCIE C€aMOOOpa3oBaHHUIO, Ha
NPOTSDKEHUH BCEH JKM3HU; CO3HATENIbHOE OTHOIIIEHHE K HEPEPHIBHOMY 00pa30BaHUIO KaK YCIIOBHIO
yCTHENTHON MPo¢heCCHOHATHHOM U 00IIECTBEHHOM IEITeTbHOCTH;

— TOTOBHOCTb M CIIOCOOHOCTb K CAMOCTOSITEIbHOW TBOPYECKOH M  OTBETCTBEHHOMU
NeSITeIbHOCTH; TOTOBHOCTh K KOJUIGKTMBHOH paboTe, COTPYIHMYECTBY CO CBEPCTHHUKAMHU B
00pa3zoBaTenbHON, OOIIECTBEHHO TOJIC3HOM, Y4eOHO-HCCIE0BATEIBCKOM, MPOSKTHOW W JIPYrHX
BUJAX JIEATEIIHOCTH;

— OTHOIIEHHE K MpPO(eCCHOHATBHON NEATENbHOCTH KaK BO3MOXXHOCTH Y4YacTHSl B pEIICHUU
JIMYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIIIEHAIIMOHATIBHBIX MPOOJIEM;

MeTanpeaMeTHbIX:



— YMEHHE CaMOCTOATEIBHO ONPENEATh LENH [JEATENIBHOCTH M COCTaBIATH  IIIaHbI
JESTEIIBHOCTH;

— CaMOCTOSITEJIBHO OCYILECTBJIATb, KOHTPOJIUPOBATH M KOPPEKTUPOBATH JEATEIBHOCTD;
HCIIOJIB30BaTh BCE BO3MOXHBIE PECYPCHI M1 AOCTHKEHHs ITOCTaBICHHBIX LICJIIEH U pealu3aluy
IUTAHOB JESATEIbHOCTH;

— BBIOMpATH YCIICIIHbIE CTPATETUU B PA3IMYHBIX CUTYAIHIX;

— YMEHHE MPOAYKTUBHO OOIIATbCI M B3aUMOJICHCTBOBaTbL B IIPOLECCE COBMECTHOMU
NeSITeIbHOCTH, YYUTHIBATh TMO3ULUHN JPYTUX YYaCTHUKOB JESATEIBHOCTH, 3(pPEeKTUBHO pa3periaTh
KOH(JIUKTHI,

— BJAJCHUWE HaBBIKAMH [IO3HABATEIBHON, Y4eOHO-HCCIENOBATEIILCKOW W MPOCKTHOU
JeSITeIbHOCTH, HABBIKAMU pa3peleHust Mpooiiem;

— CIIOCOOHOCTH U TOTOBHOCTb K CaMOCTOSTEJIbHOMY IIOUCKY METOJIOB PELIEHUs TPAKTUYECKUX
3a/1a4, IPUMEHEHUIO Pa3JIMYHBIX METOI0B I1I03HAHMS;

— TOTOBHOCTh M CHOCOOHOCTh K CaMOCTOSITEIbHOM HMH(OPMAIMOHHO-IIO3HABATEIbHOM
NeSITeIbHOCTH, BKIIOYash yMEHUE OpPHUEHTHPOBATHCS B Pa3IMYHBIX HCTOYHUKAX HH(OpMaLuy,
KPUTHUYECKH OLICHUBAThb M HHTEPIPETHUPOBaTh HHGMOPMALINIO, TOIYyYAEMYI0 U3 Pa3IUYHBIX
HCTOYHUKOB;

— BJIQJICHUE SA3BIKOBBIMM CPEJICTBAMU: YMEHHE SICHO, JIOTUYHO M TOYHO M3JIaraTb CBOKO TOYKY
3pEHMs], HCIIOJIb30BATh a/ICKBAaTHBIC SI3bIKOBBIE CPEJICTBA;

— BJI3JICHUE HaBbIKAMM IO3HABATENbHOM pedeKCuM KaK OCO3HAHUs COBEpIIAEMBIX NeHCTBUN
Y MBICIUTENIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMI, I'PAHULl CBOETO 3HAHUS U HE3HAHUS,
HOBBIX [T03HABATENIBHBIX 33144 U CPEACTB I UX JOCTHKEHHUS,;

— 1IeJeYCTPEMIICHHOCTh B MOUCKAX M MPUHATUU PELIEHHUH, cOOOpa3UTEeIbHOCTh U MHTYHIIMS,
Pa3sBUTOCTh IPOCTPAHCTBEHHBIX IPEJICTABICHUI; CHOCOOHOCTh BOCHPUHUMATH KpacoTy U
TapMOHHIO MUDA;

NpeIMeTHBIX!

— ¢c(hOpMUPOBAHHOCTH MPEACTABICHUN 0 MaTeMaTHKE KaK 4YacTU MUPOBOU KyJIbTYpbl U MECTE
MaTeMaTUKHd B COBPEMEHHOM NMBHJIM3AIMM, CIOCO0AaX OINUCAHUS SIBICHUN pPEaJbHOr0 MHpa Ha
MaTEMAaTHUYECKOM SI3BIKE;

— c(hOpPMUPOBAHHOCTh MPEJCTaBICHUA O MaTeMAaTUYECKUX MOHATHUSX KaK BaKHEHIIMX
MaTEMaTUYECKNX MOJEISIX, TO3BOJISAIOIMNX ONMKUCHIBATh U U3y4aTh Pa3HbIE IIPOLECCHI U SIBJICHUS;

— IIOHMMAaHHE BO3MOKHOCTU aKCHOMAaTUYECKOI'0 IIOCTPOCHUS MAaTEMAaTUYECKUX TCOPUN;

— BJIAJICHUE METOAAMH JO0Ka3aTeIbCTB M aJITOPUTMOB DEIICHMs, YMEHHE HX IPUMEHSATH,
IIPOBOJIUTH JOKA3aTENIbHBIE PACCYKICHUS B XO/I€ PEIICHUS 3a/1a4;

— BJAJEHUE CTAaHIAPTHBIMM IIPUEMaMH pEUICHHS pPalMOHAIbHBIX W HPPALUOHAIBHBIX,
MIOKAa3aTeNbHbIX, CTENEHHBIX, TPUTOHOMETPUYECKUX YpPaBHEHUII M HEPABEHCTB, HMX CHUCTEM;
HCITOJIb30BAaHNE TOTOBBIX KOMITBIOTEPHBIX IPOTPaMM, B TOM YHCIIE JJI1 NTOMCKA IIyTH PELICHUS U
WUTIOCTPALVM PEIICHUS] YPaBHEHUI 1 HEPABEHCTB;

— ¢chOpPMUPOBAHHOCTH MPEACTABIEHUN 00 OCHOBHBIX MOHATHSIX MaTeMaTHYEeCKOro aHajau3a u
UX CBOICTBax, BJaJICHME YMEHHUEM XapaKTepu30BaTh IOBeJeHHE (YHKIUH, HCIOJIb30BaHUE
MIOJIyYEHHBIX 3HAHUH /71 ONIMCAHUS U aHAJIN3a PEaJIbHbIX 3aBUCUMOCTEN;

— BJIAJICHUE OCHOBHBIMU MOHSATHSMH O IUIOCKMX M IPOCTPAHCTBEHHBIX I'€OMETPUUYECKHUX
¢durypax, uX OCHOBHBIX CBOMCTBAX;

— c(opMUPOBAaHHOCTH YMEHHUSI paclo3HaBaTh TIe€OMETpHUYecKHe (GUIypbl Ha dYepTexax,
MOJEJIAX U B PEAIBHOM MHUPE;

— NPHUMEHEHHE HW3YYEHHBIX CBOMCTB TeoMeTpuyeckux ¢uryp u Qopmyn ais pelieHus
TeOMETPUYECKHX 3a/1a4 U 3a]1a4 C IPAKTUYECKUM COJIEpKAHUEM;

— c(opMUPOBAaHHOCTh MPEACTABICHUIN O MPOLECCAX U SBJICHUAX, UMEIOIINUX BEPOSITHOCTHBIN
XapaKkTep, CTAaTUCTHYECKHX 3aKOHOMEPHOCTSAX B PpEalbHOM MHPE, OCHOBHBIX IOHSTHAX
AJIEMEHTApPHOU TEOPUU BEPOSTHOCTEM;

— YMEHHMH HaxOAWTh U OLICHUBAaThb BEPOSTHOCTH HACTYIUIEHUS COOBITHMII B MHPOCTEHIIMX
IIPAKTUYECKUX CUTYalUsAX U OCHOBHBIE XapaKTEPUCTUKHU CIIy4allHbIX BEJIUYUH;



— BJIAQJICHUE HABBIKAMHU HCIIOJIH30BAaHMS TOTOBBIX KOMITBIOTEPHBIX MPOrPaMM IPH PEIICHUN
3a1ad.



2. CTPYKTYPA U COJIEP)KAHUE YUYEBHOM JUCIHUILIMHBI

2.1 O0beM y4eOHOM TMCHUILIMHBI U BUAbI YU4eOHOI padoThI

Bun yueOHo# padboThbl O0bem yacon
MakcumaJjibHasi yueOHasi HAarpy3ka (Bcero) 334
Oobs13aTesibHAsE ayJAUTOPHAsi ydyeOHAasi HATPy3Ka (Bcero) 234

B TOM YHCIJIC:

nabopaTopHbIE PaOOTHI -

MPAKTUYCCKUC 3aHATUSA -

KOHTPOJIbHAs paboTa -

KypCOBOM MPOEKT -

CamocrosiTesibHas padoTa o0yuyawuierocs (Bcero) 100

B TOM 4HUCJIC:
CaMOCTOATCJIbHaA Hpopa60TKa AOMOJHUTCIIbHBIX BOIIPOCOB U3

PEKOMEHI0BAaHHOM JINTEPATYPHI; 70
MTOWCK MH(POPMAITUH 10 TeMaM, TIPETHA3ZHAYCHHBIM JJIsI
CaMOCTOSITENILHOTO H3y4YeHUSI. 30

[Ipomexxyrounasi arrecramus B popme auddepeHnnpoBaHHOTO 3a4eTa 1
9K3aMeHa




2.2 TemaTu4ecKuii MJIaH U co/iepkaHue Y4eOHOI U CHUNIHHBI
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Pa3gen 1.Anreopa 28
Tema 1.1 PazpuTue noHATHS 0 YHCIIE 8
Maremaruka B MpakTHUecKoW nesitenbHoCcTH. Lenn u 3HaTh: 3HAYCHHE MATEMAaTUUECKON HAYKH JUIS PEIIeHHs 3a/1a4, BOZHHKAIOIINX B TEOPHU
3aJauyd  M3YYEHUs MaTeMaTHKH B  YUPEKICHHAX U MIPaKTHKE; 3HAUCHHE MPAKTUKU U BOIPOCOB, BOZHUKAIOUIMX B CAMOW MaTeMaTHKE JJIst
1 cpeaHero npogecCHoHANBHOI0 00pa30BaHUsL. 2 (hOpMHPOBaHUS U Pa3BUTHS MATEMATHYECKON HAYKU; HCTOPUIO Pa3BUTHUS TOHATHS 1
YHCIIa, YHUBEPCATIbHBINA XapaKTep 3aKOHOB JIOTHKU MaTeMaTHYECKUX PACCyKACHHUM, UX
IIPUMEHUMOCTB BO BCEX O0JIACTSAX YEIOBEUECKOH AEATEIbHOCTH.
2 JeticTBUTENBEHBIC qHcia. [TpubnmxeHHbIC 2 3HaTh ¥ yMETh: HAXOAUTH a0COIIOTHYIO M OTHOCUTEIBbHYIO OTPELTHOCTH YHCEI 1
BBIYHCIICHUS M BBIYHCIUTEILHbBIE CPEICTBA
AnreOpandeckass ¢gopMa  KOMIUIEKCHOTO — YHCIIA. 3HaTh U YMETh: BHINOJHATH JICHCTBHS C KOMIZIEKCHBIMH YHCIIAMH B alreOpandecKon
34 HelictBust ¢ KOMIUIGKCHBIMH ~ 9YHCIIaMH B 4 (dopme, HaXOUTh MOYJIb M ApPT'YMEHT KOMIUIEKCHOTO Ynciia 12
' anredpanveckoit dopme. I'eomerprueckas '
MHTEpIIPeTanysi KOMIUIEKCHOTO YHCIIA.
Tema 1.2 KopHnu, crenenu u jgorapugmsol 20
CreneHu ¢ JICHCTBUTENBHBIM  [OKa3zaTeleM, HX .
5 cBOHCTBA 2 3HaTh: CBOMCTBA CTENEHH U Jorapupma; 1
- = YMeTh: HaX0JUTh 3HAYCHUsI KOPHSI, CTEIICHH, JIorapudma, Ha OCHOBE OIPEICIICHUs,
KopHu  HaTypanpHOM cTemeHM U3 4YHCIa M HUX
6 cBoiicTa 2 UCIIOJIB3YS IPH HEOOXOIMMOCTH HHCTPYMEHTAJIbHBIE CPEJICTBA; MOJIb30BATHCS 1
- IpUOIHKEHHON OLEHKON TP MPAKTHYECKUX pacueTax; BBITOIHIATH IpeoOpa3oBaHue
Jlorapupm umcna. OcHOBHOE —JorapupmMuYecKoe . o .
BBIpKEHUIT, IpUMEHsIst (JOPMYJIbI, CBSI3aHHBIE CO CBOMCTBAMH CTENeHel, TorapuMoB
TOX/1eCTBO. JlecATHYHbIE U HATypalIbHbIC JIOrapu(Mbl.
7-9 IIpaBuma nefictBust ¢ norapudpmamu. Ilepexom k 6 1,2
HOBOMY OCHOBaHHIO.




1 2 3 5 6
Camocmosmenvhas paboma.
CreneHu ¢ IeCTBUTENBHBIM MTOKa3areaeM. CBONMCTBA CTENIEHH C 10CP
JICHCTBUTEIHHBIM MOKA3aTEIEM.
Pa3gen 2.0cHOBBI TPUTOHOMETPHH 40
Tema 2.1 OcHoBHbIe TOHATHSA. OCHOBHEIE 6
TPHUTOHOMETPHYECKHE TOKAeCTBA
10 Pannannas u rpanycHas Mepsl yria. CHHYC, KOCUHYC, 5 3HaTh U YMETh: BHINOJIHATH IPE0Opa30BaHUE BBIPAKESHUH, IPUMEHSS (OPMYJIbI, 1
TAHT€HC U KOTAHTEHC YHCla. CBSI3aHHBIC C OCHOBHBIMH TPUTOHOMETPUYECKUMU TOXKIECTBAMU U UX CIEICTBUIMHU.
TpuroHomeTpudeckue byHKIMN YHCIIOBOTO 3HaTh U YMETh: BHINOJIHATH MPE0Opa30BaHUE BBIPAKECHUH, TPUMEHSST (POPMYJIBI
1112 | @prymenra. OCHOBHBIE TPUTOHOMETPUYECKHE 4 MIPUBEICHHS., CYMMBbI U Pa3HOCTH JIBYX YTJIOB., ABOMHOTO M MOJIOBHHHOTO YIJIOB, 1
' TOXJIECTBA U UX CIIEICTBUSL. IIpeoOpa30BaHMs CyMMbI TPUTOHOMETPHUUECKHUX (DYHKIIUH B IIPOU3BENICHNE U
MIPOM3BEICHUS B CYMMY.
Tema 2.2 [IpeoOpa3oBanus nNpocTemux 10
TPUTOHOMETPHYECKHX BbIPAKeHHit
Dopmyiel npuBeneHus. POpMyIIBI CYMMBI H Pa3HOCTH N
. 3HaTh ¥ yMETh: BBIIOIHATH NIPE00pa30BaHNE BHIPAKEHUHN, TPUMEHSA (GOpMyIbL,
13,14 | mByx yrioB. ®opMyIsl ABOHHOTO U TOIOBHHHOTO 4 1
0B CBSI3aHHBIC C OCHOBHBIMH TPUTOHOMETPHIECKUMH TOXKIECCTBAMU M MX CIIEIICTBUSIMH.
- 3HaTh ¥ yMETh: BBINOIHATH IPE0Opa30BaHNE BRIPAKEHHUH, TPUMEHSS (POpMyITEI
DopmyIsl IpeoOpa3oBaHMS CYMMBI .
. HPUBEICHUS., CYMMBI U PA3HOCTH JIBYX YIJIOB., ABOMHOTO U MOJIOBUHHOIO YIJIOB,
15,16 | TpuroHomerpuueckux (GYHKLIUH B NPOM3BEACHHE H 4 . 1,2
HPOH3BETCHNS B CYMM npeoOpa3oBaHusl CyMMbI TPUTOHOMETPHYECKUX (DYHKIMH B TPOU3BENICHNE U
P IR [POU3BEIECHUS B CyMMY.
17 [TpeoOpa3oBaHusi TPOCTEHIIUX TPUTOHOMETPHYECKUX 5 1
BBIPAYKEHUI
Tema 2.3 Tpuronomerpuieckne ypaBHeHHsI H HEPABEeHCTBA 10
18 OO0paTHbIe TPUTOHOMETPHUYECKHE QYHKIIUHN: apKCHHYC, 2 3HaTh ¥ YMETh: PeIIaTh TPUTOHOMETPHUYECKIE YPaBHEHUS 1
APKKOCHHYC, apKTaHI€HC.
19 IIpocreiimyie TPUrOHOMETPUUECKHUE YPABHEHUSI. 2 1
20 TpuronoMeTpryeckre ypaBHEHUsL. 2
21 [Ipocreifmme TpUroHOMETpUIECKHE HEPABEHCTBA 2 YMeTs: penrats NpocTeiie TPUroHOMEeTpHIECKHEe HEpPaBeHCTBA. 1
27 Peuienue TpuroHOMEeTpUYECKUX ypaBHEHUN U 2 YMerTh: pemaTs NpocTeiine TPUrOHOMETPUYECKHE YPABHEHUS U HEPABEHCTBA. 12
HEPABEHCTB '
Camocmosmenvnas paboma.
Crioco0b1 pemeHust TPUrOHOMETPUIECKUX yYpaBHEHHH. Pemenne 14CP
MIPOCTEHIINX TPUTOHOMETPUIECKUX HEPABEHCTB.
Pa3gen 3. ®yHkuum, ux cBoiicTBa U rpapuku 38

Tema 3.1 ®yHKINHU U UX CBOHCTBA

20




1 2 3 5 6
Omnpenenenne gucnoBoit Gpynkimu. CrocoOs! 3amanns 3 o .
. N HaTh ¥ yMETh: BBIYHUCIIATH 3HAUCHHS (QYHKIMH 110 3aJaHHOMY 3HAUECHHUIO apIyMEHTa pH
23,24 GbyHKIAH. OcHOBHBIE CBOMCTBa ¢$byHKIHN. 4 M YHKI A y . prym p 1,2
T'padueCKas HETEPIPETAI CBOHCTE Pa3IMYHBIX crloco0ax 3agaHusl QyHKIUH, OIPENENIATh OCHOBHBIE CBOMCTBA YHCIIOBBIX
Omnpenenenne oOpaTHOW (QyHKITHNH ée CBOWCTBA W (byHKIMH, HITIOCTPUPOBATE HX HA rpaduKax;
25 ’ 2 1
rpaduk. . .
CTPOUTD TpahMKH U3YyYEHHBIX (QYHKIHH, HIUTIOCTPUPOBATH 110 rpaduKy CBOWCTBA
Apudmernyeckne — onepauuMd  Hax  (YHKIHAMH. .
26 Croskuas by, Kowmosmas dyHkiii 2 9JIEMEHTAPHBIX (PYHKINMIT; NCTIONB30BaTh NOHATHE (QYHKIMH JUISl ONIMCAHUS M aHAJIN3a 1
oot Y : o ) A ( - v 3aBUCHMOCTEW BEJIMYMH; MCIIOIb30BaTh IPHOOPETEHHBIC 3HAHHUS ¥ YMEHHS B
eoOpa3oBaHus rpaguKkoB QYHKIHH (MapayuienbHbII .
peobp P YHKI P MIPaKTHYECKOH e TeIbHOCTH.
27 MIEPEHOC, CHMMETPHUS, PACTAKEHUE U CHKATHUE) 2 1
Camocmosmenvhas paboma. 10CP
3ameyarenbHble KPHUBBIC.
Tema 3.2 CTeneHHsble, NoKka3aTelbHbIe, JorapupmMuyeckue u
TpuroHomerpuyeckue pynkuun. O6parHoie 18
TPUIrOHOMeTpuYecKHe PYHKIMH
[TpeoOpasoBanus palMOHATBHBIX M UPPALHOHAIBLHBIX 3HATh U YMETh: BEITOJIHATEL IPE00pa30BaHMsl BEIPAKEHHM, MPUMEHSS (POPMYJILI,
28 2 1
BBIPAIKCHHUH. CBsI3aHHBIC CO CBOMCTBaMU CTEIICHEH, KOPHEH, JIorapu(hMOB; UCIIOIb30BaTh
29 IIpeobpa3soBaH¥si CTCIICHHBIX BBIPAKCHHIA. 2 NpUOOpETEHHBIC 3HAHUS U YMEHUS B IPAKTHYECKOW EATEIBHOCTH ISl TPAKTHUECKUX 1
30 [IpeobpazoBanus morapupMUIECCKUX BHIPAKECHHUIH. 2 pacdeToB 1o (popMyiIaM anreOpbl, UCIONB3Ys IPH HEOOXOAMMOCTH CIIPABOYHEIC 1
31 [IpeoOpa3oBaHus anredpanvdecKux BoIPAKEHUN 2 MaTepHalIbl ¥ MIPOCTEHIINE BHIYNCIUTEIBHBIE YCTPOHCTBA. 1,2
32 Crenennas GpyHkuus, ee rpaguk U CBOKWCTBA. 2 1
33 [NoxazarenpHast GyHKIOWS, €€ TpapUK H CBOWCTBA. 2 N 1
. 3HaTh U YMETh: BEIYUCIITH 3HaYCHUsI (DYHKIHH [0 3a]aHHOMY 3HAUSHHIO apryMeHTa
34 Jlorapudmrueckas GpyHkIws, ee rpaduK U CBOCTBA. 2 o 1
— IPH Pa3IMYHbIX crioco0ax 3aaHus GpyHKINH, ONPEAEIATH OCHOBHBIE CBOICTBA
35 Tpuronomerpuveckne  QyHKIMH, WX CBOWCTBA M 2 YUCITOBBIX (BYHKIHMH, HILTIOCTPUPOBATH UX HA IpadUKax; CTPOMTH rpadMKy H3yYEHHBIX 1
I(’)pg(bHKI/I- 3 (yHKIMH, UILTFOCTPUPOBATh 110 rpad UKy CBOMCTBA JIEMEHTapHBIX (YHKIIMIA.
aTHBlE  TPUTOHOMETPHYECKHUE VHKIUH, UX
36 b b 2 1
rpaduku 1 CBOMCTBA
Pa3gen 4. YpaBHeHHSs, HEPABEHCTBA, CHCTEMBI 38
Tema 4.1 YpaBHeHUs 1 HEPABEHCTBA, CHCTEMBbI YPaBHEHU. 16
3738 ParonansHble 1 MppalMOHAIBHBIE YPaBHEHHS U 4 YMeTh: peniats pannoHalbHbIe, TI0Ka3aTesbHbIe, JIorapu(pMuIecKie, CBOAAIINECS K 12
' CHCTEMbl, OCHOBHbIE PUMBI UX PEIICHHUSI. JIMHEHHBIM M KB3/IPaTHBIM, a TAK)Ke aHAJIOTMYHbIE HEPABEHCTBA '
ParonanpHble U MppalMoOHaIbHbIE HEPABEHCTBA U
39,40 | cucrembl HEpaBEHCTB, OCHOBHBIE IPUMBI UX PEIICHHS. 4 1,2
MerTo/1 HHTEPBAJIOB.
[okazarenbHbIE ypaBHEHHsI M HEPABEHCTBA, OCHOBHBIC
41,42 4 1,2

IMMPpUMBbI UX PCIICHUS.
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43.44 Jlorapudmuyeckre ypaBHCHAH 1 HEpaBESHCTBA, 4 12
OCHOBHBIE ITPUMBI UX PELICHHUS.
Tema 4.2 Ucnosib30BaHue CBOMCTB U rpauKoB pyHKIMIA 6
NPH pPeLlICHHH YPABHEHHUI H HEPABEHCTB.
45 I'paduaeckoe penieHne HepaBeHCTB 2 YMeTs: pemartp anredpandeckue ypaBHEHNUs, HEpaBEHCTBA, CHCTEMBI TpapUIecKIM 1
I'padmueckoe pemieHne ypaBHEHHH, HEPABESHCTB U METOJIOM
46,47 4 1,2
CUCTEM
Camocmosmenvhas paboma.
IIpuMeHeHHE MaTeMaTUYECKUX METOOB [T PELICHUs 16CP
coJieprKaTeNNbHBIX 33/1a4 U3 pa3JIMuHbIX 00JacTeil HayKu U
IPAKTHKH.
Pa3gen 5. Hayajga MaTeMaTH4eCKOro aHAJIN3a 50
Tema 5.1 IlocaenoBaTeJbLHOCTH 2
Onpenenenue YHUCIIOBON MOCIEI0BATENBHOCTH, 3HaTh: ONpeNeIeHHs YUCIOBOH MOCIEN0BATEIBHOCTH, MIPEJIENa MOCIEI0BAaTEIbHOCTH;
48 mpezena mnocienoBarenbHOCTH. Haxoxxaenue n - ro 2 YMEThb: HAXOUTh MPEJIeIIbl OCIe0BAaTeIbHOCTEH; 1
YJICHA TOCIEJOBATENbHOCTH, CyMMBI.
Tema 5.2 llpenen pynkoun 6
49 OHpueIleHeHI/Ie npezena GyHKIMA B Touke. OCHOBHBIC 2 3HaTh: ONpPEAEIICHUS YUCIOBOH MOCIEI0BATEILHOCTH, IPEEa OCIEI0BATENILHOCTH U 1
CBOMCTBA NIPEJCIIOB. npenena QyHkuuy;
50 Brruncrienue npezenos B TOUKE U Ha OECKOHEYHOCTH. 2 YMETh: HAXOJMTh MPEEIbl I0CIEeA0BATEIbHOCTEH, HECTOXKHBIX ()YHKIIHH. 1
51 Brruncnenue npenenos GyHKIUHA 2 YMeTh HaxOAWTbH IIPEAEIIHI MOCIEA0BATEILHOCTEH, peienbl (GyHKIMH B TOUKE U HA 12
0ECKOHEYHOCTH. '
Tewma 5.3 [IponsBognas pyHKIHH 18
OnpezneneHue MNPOU3BOJHON M €€ MEXaHMYECKHUH 3HaTh U yMETh :HaXOJUTh IIPOU3BOJIHBIE 3JIEMEHTAPHBIX (YHKIHII;
52 cmbica. [IpaBuna u dopmynsl quddepeHInpoBaHus. 2 pelarth 3a/1auy MPUKJIaJHOTO XapakTepa Ha HaXOXK/IeHHe HauOOoJIbIIero ¥ HauMEHbIIEro 1
BrlunciieHue npon3BoAHON B TOUKE. 3HAYECHUS.
53,54 JuddepennupoBanue 3J1eMEHTapPHBIX (YHKIIH. 4 3HaTb: TEOMETPUUECKUIN CMBICIT npomBomjoﬁ; 12
YMETh COCTABIISITh YpaBHEHHE KacaTeJIbHON M HOpMaJTH.
55 ['eomeTpuueckuii cMbICI MPOU3BOJHON. YpaBHEHHE 2 3HaTh: MPUKIIAJTHON XapaKTep MPOU3BOTHOM; YMETh: pelIaTh 3a/1a4u MPUKIATHOTO 1
KacaTeJIbHON M HOPMAJIH. XapakTepa Ha HaXOKIECHHE HanOOJBIIET0 U HANMEHBIIET0 3HAYCHHUS.
Bropas nponsBoanas, ee GU3NIECKUNA CMBICI. 3HaTh U YMETh :HaXOJUTh IIPOU3BOHBIE 3JIEMEHTAPHBIX (DYHKIHH;
56 2 pemars 3a/1auy MPUKIATHOTO XapakTepa Ha HaXOX/IeHHEe HauOoJbIIero M HauMenbrero | 1,2
3HA4YEeHUs
57,58 [IpumeHeHre TPON3BOIHOM K MCCIIeIOBaHHIO (DYHKIIMH 4 3HaTh: TEOMETPUYECKUH CMBICI IPOU3BOJHOM; 12
Y ITOCTPOEHHIO IpaduKoB. YMETb COCTABIIATh YPaBHEHHUE KacaTeIbHON 1 HOpMau. '
[Ipunoxenus Npou3BOJHON K PELICHUIO MPHUKJIATHBIX 3HaTh: NPUMEHEHUE MAaTEMATUUYECKHUX METOJOB K aHAIIU3y U HCCIEJOBAHUIO IPOLIECCOB
59 3amaq 2 U SIBJICHUH B MIPUPOJIC U OOIIECTBE 2
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YMETh: HAXOAWUTh IPOM3BOAHBIC SITEMEHTAPHBIX (YHKIIMI; HCIIOJIB30BATh IIPOU3BOAHYIO
60 IIpon3BoaHas B MPUKIAAHBIX 3aa9ax 2 JUTS IPOBEICHUSI TPHONIKSHHBIX BRIYHACICHUH, pemaTh 3a1aqy MPUKIAIHOTO XapaKTepa 2
Ha HaXOX/ICHHE HaNOOJIBIIET0 M HANMEHBIIETO 3HAYCHHS
Tema 5.4 IlepsooGpa3Has pyHKIMHM U HHTErpaJ 24
IonsTre nepBooOpazHoOn (QyHKIHH. 3HaTh ¥ yMETh HAXOIUTh HEOMPEAEICHHbBIE HHTETPANIBI OT HECIOKHBIX (DYHKIIHH,
61 Heonpenenennplii  MHTErpaq W €ro  CBOMCTBa. 2 BBIYUCIIATH B MPOCTEHIINX CIyYasX MIOMANH H 0ObEMBI C HCIOIb30BAHHEM 1
OcHoBHbIE TaOJIUYHBIE HHTETPAIBI. OTIpeNIeIEHHOTO HHTETPalia; HCIIOIB30BaTh NPHOOPETECHHBIC 3HAHUS U YMEHUS B
62,63 HenocpencTBeHHOE HMHTETPUPOBAHUE PYHKITUI. 4 NIPaKTUYECKON AESITENbHOCTH Ul PELLIEHUS IPUKIAJHBIX 3a4a4. 2
OnpeneneHHBI HHTETPal U €r0 OCHOBHBIE CBOWCTBA.
64,65 | Brrancrienmne onpeneIeHHBIX HHTETPAIIOB 110 (hOpMyJIe 4 1
Herorona-Jleitoanma.
66.67 IIpocreitmme TIPUIIOKEHHS OIIPEAETICHHOTO 4 YMeTh: BEIYHUCIAT B IPOCTEHIIINX CIIydasix IUIOMAIN U 00BEMBI C HCIIOJIb30BAHUEM 12
MHTETpaja. OIIPEAEICHHOTO NHTETPaIa.
Camocmosmenvras paboma. 10CP
[Tputo>keHns: OIpeeNICHHOTO HHTETpaa.
Pa3gen 6. KomOuHaTOpHKa, CTATHCTHKA U TEOPHUS 34
BepPOSITHOCTEii
Tema 6.1 J1eMeHTHI KOMOMHATOPUKH 18
68,69 OcCHOBHbIC TOHATHS KOMOMHATOPUKH(pa3MeLIeHNs, 4 3HaTh ¥ YMETh: PEIIaTh IMPOCTEHIIINE KOMOMHATOPHBIC 3a7]a4d METOIOM Iepedopa u ¢ 1
TICPECTAHOBKH ¥ COYCTAHMS) UCIIOJIb30BAHUEM U3BECTHBIX (HOPMYJT; HCIIOIH30BATh IPUOOPETCHHBIC 3HAHUS U YMCHUS
70 bunom Hetorona. Tpeyrossauk Iackass 2 B IIPAaKTHIECKON IEATENBHOCTH U B IOBCETHEBHON JKU3HU AJIs aHAIIN3a PEalbHBIX 1
71 OeMeHTHl KOMOMHATOPHKH 2 YHCIIOBBIX IAHHBIX 2
Camocmosmenvuas paboma. 10CP
DJeMeHThl KOMOMHATOPHKH C TOBTOPEHUSIMH M 0€3 OBTOPEHHH.
Tema 6.2 JyieMeHTHI TEOPUHN BEPOSITHOCTEIH 8
72 CoObiTHsl, BuAbl  coObiThit.  Onepauuu — Han 2 3HaTh ¥ YMETb: pemaTh NpOoCTeHIe KOMONHATOPHBIE 3a7jaul METOIOM Iepebopa U ¢ 1
COOBITUSIMH. UCIIOJIb30BaHUEM M3BECTHBIX (DOPMYII; BBIYUCIIATH B POCTEHIINX CIIy4YasiX BEPOSITHOCTH
73 BepositHOCT coObITHA. KTaccnueckoe v CTaTUCTHYECKOS 2 COOBITHIA; WCTONB30BaTh NPHUOOpPETEHHBbIE 3HAHMA W YMEHHUS B NpakTHUeckod | 1,2
oIpeieNeHHe BEPOSATHOCTH. JIeATENIbHOCTH U B MIOBCEAHEBHOM HU3HU JUIsl aHAIN3a PeaibHbIX YHCIOBBIX JaHHBIX
74,75 | CrnoxxeHHe U YMHOXXEHUE BEPOSTHOCTEH. 4 1,2
Tema 6.3 DyleMeHTH MATEMATHYECKOH CTATHCTHKH 8
JuckperHas ciyvaiiHasi BETMYUHA, 3aKOH €e 4 3HaTh U yMETh: peulaTh MpocTeire KOMOMHATOPHBIE 33/1a491 METOA0M Nepebopa U ¢
76,77 | pactpenenenus. YuciaoBble XapaKTEPUCTHKU TUCKPETHO] HCIIOJB30BaHUEM U3BECTHBIX (hOPMYIT; BEIYHUCIISITh B MPOCTEHIIMX clyYasx BepostHoctr | 1,2
CJIy4alHOH BEJIMYHHBI. COOBITHII; NCTIONB30BATh IPUOOPETEHHbBIE 3HAHNS M YMEHHS B IPAKTHUECKOM
[NonsiTre 0 3a1auax MaTEMaTHYECKOW CTATHCTHKH. 4 JIeATeNIbHOCTH U B IIOBCEAHEBHOM KMU3HU JUISl aHAJIN3a PEATbHBIX YHCIIOBBIX JIAHHBIX,
78,79 | Bribopounslii MeTos. I'eHepabpHas COBOKYITHOCTS, IIPEICTaBICHHBIX B BUJIE Tpa(UKOB 1 TUarpamMM, a TakKe IS aHaIu3a HHopManuu 1,2

BBIOOpKA, CpeiHsS BRIOOPOYHAs, MEJFaHa.

CTaTUCTHYECKOTO XapaKTepa
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Pa3nen 7. I'eomerpust 106
Tema 7.1 KoopanHaThl 4 BEKTOPBHI 30

80 BexTopsl, BeKTOpHBIE BETHUUHBL. BUbl BEKTOPOB. 2 3HaTh: MPEACTaBIECHUE O BEKTOPHBIX BEJINUMHAX, BUBI BEKTOPOB; 1

81 JleficTBus HaJ BEKTOpaMH. 2 YMETh: BBIIOJHATH JEWCTBUS HaJl BEKTOpPaMHU HaXOAUTh JIMHY BEKTOpA, YTOJI MEXKIY 1
TIpAMOYrO/IbHas CHCTEMA KOOPAMHAT B IPOCTPAHCTEE. 4 BEKTOPaMH, COCTaBJIATh YPABHEHUS MPSIMOIL, IIIOCKOCTH.

82,83 | Koopamnats! BekTopa. JleHCTBHUS HAJ BEKTOpAaMH B 1,2
KOOpJHHATaX.
Jnuna BekTopa. PaccrosiHue Mexny AByMsl TOUKaMU. 4

84,85 CkasipHOE IPON3BEICHUE BEKTOPOB. YTOI MEXIY 1,2
BEKTOpaMH.

86 YpaBHEHHUE NPSAMOI Ha IUIOCKOCTH. Y paBHEHUE 2 1
TUIOCKOCTH. YpaBHEHHE C(ephl.

87 Perenue nmpukiIaaHbIX 33124 C UCTIOJIB30BAaHUEM 2 12
KOOpJUHAT U BEKTOPOB. '

Camocmosmenvhas paboma. 14CP
YpaBHeHHs MPSIMBIX HA IIOCKOCTH. KpuBBIe BTOpOTo nopsika.
Tema 7.2 [IpsiMble U MVIOCKOCTH B MPOCTPAHCTBE 26
Jlornueckas CTpyKTypa cTepeoMeTprUu. AKCHOMBI 2 3HATh U YMETh:

88 CTEpPEOMETPHH U CIIC/ICTBUSA U3 HUX. B3anmuoe pacmo3HaBaTh Ha YepTeKaxX U MOJCISIX MIPOCTPAHCTBEHHBIC (DOPMBL, COOTHOCHTH 1
PacIOIOKEHUC NPAMBIX B IIPOCTPAHCTBE. TpEeXMEpHBIE OOBEKTHI C HX ONMHCAHUSIMHE, H300paKCHUIMHU;

89 [MapanienbHOCTh NPAMOH M IIIOCKOCTH. 2 ONUCHIBATh B3aUMHOE PACIOJI0KEHUE NPSIMBIX U MIJIOCKOCTEH B IPOCTPAHCTBE; 1
[TapajuienbHOCTD IIOCKOCTEH. AHATM3UPOBATH B MPOCTEUIITNX CITyYasiX B3aMMHOE PACIOJIOKEeHNE 00BEKTOB B
[epneHaAUKYIIPHOCTD MPSMOH U TFIOCKOCTH. 4 IIPOCTPAHCTBE;

90,91 | IlepnenauKyAp M HAKJIOHHAS K IIOCKOCTH, YTOIl 1300pakaTh OCHOBHBLIE MHOTOTPAHHUKH U KPYTJIBIE TENA; BBITOIHATE YEPTEKH 10 1.2
MEXKAy NPSIMOHN M TIIOCKOCTBIO. YCIIOBHSM 337124,

92 JByrpaHHblii yroj. Yroj MeX.y MIOCKOCTSIMHU. 2 CTPOMTH NPOCTEHIINe ceueHus Ky0a, IpU3MBbl, THPaAMHU/IBL; 1
[lepneHaAuKYISIPHOCTD TUIOCKOCTEH. pemarh NpocTeiIe CTepeoOMeTpHIECKHE 3a/1aul Ha HaXOXK/ICHHE TeOMETPHIECKUX

93 [MapannensHoe npoexTupoBanue. M3o00pakenne puryp 2 BEJINYNH; 1
B CTEPEOMETPHH. HCIIONI30BaTh MPU PEIICHUH CTEPEOMETPUIECKHX 3a]ay IIAHUMETPHUIECKIE (PaKThI U

94 OpToroHanbpHOE IpoeKkTupoBanue. [lnomans 2 METO/IbI; 1
OpPTOTOHAJIFHON MPOEKIINH. MIPOBOJUTH JOKA3aTENbHbIE PACCYXKACHUS B XOJI€ PELICHUs 3ajau.

95 Pemenue crepeoMeTprueckux 3a1ad 2 2

Camocmosmenvnas paboma. 10CP

[TpoekIiwn NpoCTPaHCTBEHHBIX (DUTYP HA TIOCKOCTb.

Tema 7.3 MHOrorpaHHuKHU 26
96 MmuororpanHbli yros1. MHOrorpaHHUKH. 2 3HaTh U YMETh: UCIIOJIL30BATh IPHOOPETEHHbIE 3HAHMS M YMEHHUS B IPAKTHIECKOMN 1
97 [Ipu3ma, BUIIBI IPU3M. 2 JIeATeIbHOCTH U B TIOBCEAHEBHOM YKU3HHM JUTS MCCIICIOBAHUS (MOJIEITHPOBAHMS) 1
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98 [Tapannenenunen u ero cBOKWCTBA. 2 . . 1
TINOM{&/ MOBEPXHOCTS MPHIMEL, TAPALTICTCTHTICAR, > HECIIOMHBIX MPAKTHYECKIX CHTYalHii Ha OCHOBE n3yqumev(bopMyn W CBOWCTB (uryp, a
99 Ky6a. TaKKeE 11711 BBIYUCIIEHHS 00BEMOB U IUIOLIAAEH IOBEPXHOCTEH IPOCTPAHCTBEHHBIX TEJI 1.2
100, | Tinpavuta, st mupasi, Z TIPH PEIICHHH MPAKTHIECKIX 38711, HCTIOMB3YS MPH HEOOXOIMMOCTH CIPAaBOYHHKHU U
101 BBIUHCIINTEIbHBIE YCTPONUCTBA. 1
3HaTh ¥ yMETh: PACIO3HABATH HA YEPTEXKAX U MOJIEIAX IMPOCTPAHCTBEHHBIE (DOPMBI;
102 [Tomans MOBEpXHOCTH MTHPAMHUIHL. 2 ) 1
COOTHOCHTH TPEXMEPHBIE OOBEKTHI C UX ONMUCAHUSIMH, N300Pa)KEHUSAMH; OTMCHIBATD
103 YCC‘{eHHaf[ mMpamiaa. - [LI0Wans,  MOBEpXHOCTH 2 B3aUMHOE PACIIOJIOKEHHE MIPSIMBIX U IIJIOCKOCTEN B POCTPAHCTBE; aHAIU3UPOBATh B 1
YCCUCHHOM MPAMHIEI. MIPOCTEHIIMX CITy4asix B3aUMHOE PACHOJIOKeHHE 00BEKTOB B IPOCTPAHCTBE;
104 Cedenns B pu3Me, apauieNenunese, Kyoe, mupaMusie 2 12
)
105 HaxoxneHue 3JI€MEHTOB W IUIONIaJel MOBEpPXHOCTEH 2 n300pakaTb OCHOBHBIE MHOTOTPAHHHUKH M KPYTJIbIE TEJa; BBIIIOIHATH YEPTEXKHU 110
MHOTOI'PAaHHHUKOB YCIIOBHSIM 3a/1a4; CTPOUTH MIPOCTEUIIINE CCUCHHS Ky0a, MPU3MBI, IUPAMUJIBI; PEIIaTh
NPOCTEUIINE CTEPEOMETPUYECKHE 33/1a41 Ha HAX0XKIEHHE TeOMETPHUECKUX BEJINUNH; 1,2
UCIIOJIb30BaTh IPU PELICHUH CTEPEOMETPUUECKUX 331a4 UIaHUMEeTpHYecKue (GakThl 1
METO/Ibl; IPOBOJMTH JIOKa3aTeJbHbIE PACCYK/ICHHS B X0OJIe PELICHHs 3a/1a4.
Camocmosmenvhas paboma.
CuMMeTpHs Ha IUIOCKOCTH U B IpOCTpaHCTBe. M3roToBieHue 6CP
MAaKE€TOB BBINMYKJIbIX W HEBBIIMTYKJIBIX MHOT'OT'PAHHHUKOB.
Tema 7.4 Tejia 1 IOBEPXHOCTH BpalleHUsI 8
106 Hunmuanp, ero pasBepTka M IUIOIIAAb HMOBEPXHOCTH. 2 3HaTh ¥ yMETh: UCIIOIH30BaTh MPUOOPETEHHBIC 3HAHNS M YMEHUS B TIPAKTHUCCKOH 12
CeuyeHust WINHAPA. JEATEILHOCTH U B TIOBCEAHEBHOW YKU3HHM JUTS MCCIICIOBAHNS (MOJCTHPOBAHMS) '
107 Konyc, ero pa3BepTka ¥ IUIONIagb ITOBEPXHOCTH. 2 HECJIOXKHBIX TIPAKTHUECKUX CUTYallii Ha OCHOBE N3y4YeHHBIX (GopMyIl u cBOICTB duryp, a 19
Ceuenust KOHyca. TaKOKe JUISl BEIYMCIIEHUS 00BEMOB U TUIOLIAIEH TOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI '
108 VYceueHHBIN KOHYC, €ro pasBepTKa M IUIOIAIb 2 Ipy pEIICHNUN MTPAKTUICCKUX 3ajJiay, UCIIOJIb3YA IIPpU HGO6X0}II/IMOCTI/I CIIpaBOYHUKU U 1
noBepxHocTH. CeyeHns! yCeueHHOTO KOHyca. BBIYMCIIUTENLHBIE YCTPOMCTBA.
]_]_[ap u C(bepa’ CeuyeHus mapa u c(l)ep[,]. HOBerHOCTB 2 3HaTh U YMETB: pacIrio3HaBaTh Ha YCPTEKAX U MOACIIAX IIPOCTPAHCTBECHHBIC (I)OpMI)I;
cepsl COOTHOCUTH TPEXMEPHBIE 0OBEKTHI C MX OMMCAHUSIMHU, N300pKEHUSIMHU; ONTUCHIBATD
B3aMHOE PaCIOJIOKEHHE MPSIMBIX U INIOCKOCTEH B IPOCTPAHCTBE; aHAJIN3UPOBATH B
NPOCTEUIINX CITy4asX B3aUMHOE PACIIOJIOKEeHHE 00BEKTOB B IPOCTPAHCTBE; U300pakaTh
OCHOBHBIE MHOTOTPaHHUKHU M KPYTJIbIE TEJa; BBIIOJIHATD YEPTEXKH 10 YCIOBUSIM 3371a4;
CTPOUTB MPOCTEHIIINE CeUeHNS Ky0a, TPU3MBI, MMPAMH/IbI; pelaTh MpocTeiime
109 CTEpEeOMETPUUECKHE 3a/]aul Ha HAXOXK/IEHHE TeOMETPUIECKUX BEJIMYHMH; UCTIOIb30BATh 12

Ipu pCHICHUN CTCPCOMETPUICCKUX 3a/iav IIJIaHUMETPUICCKUC q)aKTI)I U MCTOJBI;
MIPOBOAWTH J0KA3aTCIbHBIC PACCYKACHUS B X0/1€ PCHICHUA 3a4a4.
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1] 2 3 4 5 6
Tema 7.5 3mepenusi B reoMeTpuH 16
110 O6veM u ero m3MepeHwe. MHTerpanmpHas GopMmyna 2 5 1
obbema 3HaTh ¥ yMETh: UCIIOIH30BaTh MPUOOPETEHHBIC 3HAHNS M YMEHUS B IIPAKTHUCCKON
111 O0BeM MIPU3MBI, TapaJIICICIUIIEA, Ky6a 2 JEeSITSIIFHOCTH M B TIOBCETHEBHOM JKU3HHU JUIS UCCACIOBAHMS (MOZ[eJ’IPIpOBaHPIﬂ) 1'2
112 O6BEM MHPaMH/IBL. 2 HECJIOKHBIX TPAKTUYECKUX CUTYallil Ha OCHOBE N3y4YeHHBIX (popMylt u cBOiicTB duryp, a 1o
O0BbeM yceueHHOU MUPaMUIBL. TaKOKe JUIS BEIYMCIIEHUA 00BEMOB U IUTOMIAIEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX TEI '
113 O6beM I, 2 TIpH PELICHNH NPAKTHIECKNX 3a71at, HCTIONB3Yst TIpH HEOOXOIMMOCTH CIIPABOYHUKH 1 12
114 OBbem Koryca, 5 BBIYHCIIUTEIBHBIE YCTPOWUCTBA. 12
115 O06BeM yceueHHOTO KOHYca. 2 1
116 O06beM mapa. 2 1,2
117 [Tomo6ue Ten. OTHOIIEHUS TUIONIA/IEH MOBEPXHOCTEH 2 1
¥ 00bEMOB OJOOHBIX TEJ.
Bcero 334 (234+100CP)
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3. YCJIOBUS PEAJIM3AIIMN YYEFHOM JUCHUTIIAHBI
3.1 TpeGoBaHusi K MAaTEPUAIbHO-TEXHUYECKOMY 00ecIeYeHn 0

Peanmzanus y4eOHON AUCIUTUIMHBI TPEOYET HATNYHS

- yueOHOro KabuHera «MaremaTHKay,

O6opynoBanue y4eOHOTO KaOMHETA: TUIaKaThl, MAKETHI.

TexHuueckue cpeacTBa 0OyUCHHs: MYIbTUMEINHHAS YCTAHOBKA, KOMITBIOTED

3.2 UudopmanuonHoe odecriedeHne 00yueHust

OCHOBHBIE UICTOYHUKH:

1. Maremaruka: y4yeOHMK MJi y4YalIMXCA Ha4daJbHBIX U CPEIHUX HPOPECCHOHAIBHBIX
oOpa3oBatenbHbIX yupexaeHuii / YeprneroB M.M., Kap6Gaumnckas H.b., Jlebenea E.C.,
XaputonoBa E.E.; moxg pen. UepnenoB M.M; ®denepanbHOoe TroCyJapCTBEHHOE OIOKETHOE
o0Opa3oBaTenbHOE  YYpPEXKICHHE BbICIIEro  oOpa3oBanusi Poccwiickuid  rocynapCTBEHHBIN
YHUBEpPCUTET IpaBocyaus. - MockBa: Poccuiickuil rocy1apCTBEHHbBI YHUBEPCUTET MPaBOCYAMS,
2015. - 342 c.: . - bubnmorp. B kH. - ISBN 978-5-93916-481-8; To xe [DnekTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=439595

JlomoHUTEIbHBIE UICTOYHUKH:

2. KynpeimeBa, E.C. Marematuka: yueObnuk / E.C. KynneimeBa. - 4-e m3a. - Mockaa:
W3narenscko-ToproBas koproparus «J/lamkoB u K», 2015. - 562 c.: Tabu., rpad., cxem., ui. -
bubmmorp.: c¢. 552-553 - ISBN 978-5-394-02261-6; To e [Dnekrponnbiii pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=452840

WuTepHeT pecypchl:

3. DNeKTPOHHO-OMOIMOTEeYHAsI CHUCTeMa «Y HUBepCUTeTCKas oubimoreka onliney
http://biblioclub.ru/

4. baza 3unanwuii «Allbest» https://knowledge.allbest.ru/mathematics/

5. EnuHoe OKHO JTocTyma K 00pa3oBaTelIbHBIM pecypcam
http://window.edu.ru/catalog/?p_rubr=2.2.74.12

6. DnekTpoHHO-OMbIHOTeYHas cucTeMa «M3matenscTBo «Jlarb»» https://e.lanbook.com/

7. ObpasoBarenbHbIe OHJIAMH cepBuch! http://www.webmath.ru/
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHUS YUEBHOM JUCHUILINHBI

KoHTposib M omeHka pe3yabTaTOB OCBOEGHMS Y4eOHOHl NHMCHUUIUIMHBI OCYIIECTBISETCS
mpernojaBaTesieM B TIPOIECCe IMPOBEACHUS MPAKTUYCCKUX 3aHATUH W JIa0OpaTOPHBIX pPadoT,
TECTUPOBAHUS, a TAaKXKe BBINOJHEHUS OOYYAIOIIMMUCA WHIUBUAYAIbHBIX 3aJaHHM, MPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yyeHus
(ocBOeHHBbIE YMEHMSl, YCBOCHHbIE 3HAHUS)

@®opMbl U METO/bI
KOHTPOJIA W OLEHKH
pe3yJabTaToB 00y4eHHusI

YMmenus:

BBINIOJIHATH apI/I(bMCTI/I‘IeCKI/Ie HeﬁCTBHH Haa 4YucCJIaMH, CcodcTast
YCTHBIC W IIMCBMCHHBIC NPHEMbI; HAXOIHUTb HpI/IGJII/I)KeHHHG
3Ha4YCHUA BCJIWYHMH W IIOIpCIIHOCTHU BBI‘IHCJICHI/Iﬁ; CpaBHHBATb
YU CJIOBBIC BBIPAXKCHUSA

OreHka 3a yCTHBIA OTBET
Boibopounass  mpoBepka
TeTpaaeu

HaXOJUTb 3HAYECHUS KODHSI, CTEIICHH, norapudma,
TPUTOHOMETPUYECKUX BBIPAKEHMM Ha OCHOBE OIIPEACIICHHUS,
UCMONB3Yysl NPU HEOOXOAMMOCTH HMHCTPYMEHTAJIbHBIE CPENICTBA;
MOJIb30BAThCSl  MPUONMKEHHOW OLIEHKOM TMpH MPaKTHYECKHX
pacuerax;

OueHka 3a yCTHBIN OTBET
OreHKa 3a BBINOJIHCHHE
oOyuarorei
CaMOCTOSTEIbLHOMI
paboThI

BBINOJIHATE TPE0Opa3OBaHUE BBIPAKECHUN, MPUMEHSAS (HOPMYIIBL,
CBSI3aHHBIC co CBOICTBaMH CTEIECHEH, J0rapuQmoB,
TPUTOHOMETPHUYECKUX (DYHKIINH;

OueHka 3a BBIIOJHEHHUE
JIOMAIILHETO 3aIaHus

HCIIOJIB30BAaTh HpI/IO6peTeHHLIC 3HAHUA U YMCHUSA B HpaKTH‘IeCKOﬁ
JACATCIIBHOCTH U HOBCGI{HGBHOfI JKU3HHU [JId  HOPAaKTHYCCKUX

pacueroB 1o (Qopmynam, BkiIo4yas (HOpMyIBIL, COAEpKalue
CTENEeHM, paJAMKaNbl, JIOTapUPMbl U TPUTOHOMETPUUECKHE
(GyHKLIMM, UCHOJB3Yyd TpU  HEOOXOJUMOCTH  CIpaBOYHBIE

MaTCpHaJIbl 1 HpOCTGﬁIHPIC BBIYHUCIINTCIBHBIC YCTpOI\/'ICTBa;

O1eHKka 3a BBIITOJHEHHE
oOyyaroriei
CaMOCTOSTEILHOMI
paboTsl

BBIUNCIIATh 3HAUEHUS 110 3aJlaHHOMY 3HAYEHHIO apryMeHTa IpHU
pa3IUYHBIX criocobax 3ajaHus QyHKINH;

OueHka 3a BBINOJHEHUE
MIPOBEPOYHON pabOTHI;

OneHka

ONpeNeNATh  OCHOBHbIE  CBOWCTBA  YHCIOBBIX  (DYHKIMH,

MHIUBUAYAJIbHBIX
WUTIOCTPUPOBATh UX Ha rpadukax; M

3aJlaHUl;
CTpOUTh TpaUKU H3Y4YEHHBIX (YHKUMH, WITIOCTpUpOBaTh 1o | BeiOopouHas mnpoepka
rpaduky cBOICTBa 3JI€MEHTApHBIX (YHKIIHII; TeTpaaeu

Onenka 3a BBIIIOJHEHUE
UCIIOJIb30BaTh TOHATHE (YHKIMM [UIsl OMHCAaHMS W aHajliu3a | o0ydarouiei
3aBUCUMOCTEN BEJINYMH; CaMOCTOSITEIIbHOU

paboThl

UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUS M YMEHHSI B IPAKTUYECKOM
JESTEIbHOCTH ¥ TIOBCETHEBHOM JKU3HU JJISl OMMCAHUS C TIOMOILBIO
(GyHKUMH  pa3MUYHBIX  3aBUCUMOCTEH, MpPEJICTaBICHHUS  MX
rpaduyecku, HHTepIpeTanuu rpaduKoB;

O1ieHka 3a yCTHBIN OTBET

HaxXoJUuThb NPOU3BOJHBIC S3JICMCHTAPHBIX (I)yHKI_[I/II\/'I;

OrneHKa 3a BBINOJIHCHHE
oOyyaroreit
CaMOCTOSTEIbLHOMN
paboThl

UCIIONIb30BaTh TMPOU3BOJHYIO MJIsi TMPOBENCHUsS MPUOIUKCHHBIX
BBIUMCJICHUM, pelIaTh 3aJayd MPUKIAJAHOTO XapakTepa Ha
HAXO0XJICHWE HAaNOOJIBIIIEro 1 HAMMEHBIIETO 3HAYCHHUS,

OreHKa 32 BLIIOJIHEHHE
JOMAIITHETO 3aJaHusl
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BBIYHCIIATH B HpOCTCfIIHPIX cIydadx Iuiomagun H 00BEMBI C
HCIIOJIb30BAHUCM OMPCACICHHOTO UHTCIPAJIa,

Ouenka 3a
rpyNnoBOi
paboThI

BBITIOJTHCHUEC
dbopmbl

UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B IPAKTUYECKOM
JIeATEIbHOCTH U MOBCEIHEBHOM JKU3HU JUIsl PEIICHUS 33]1a4, B TOM
YHUClie  COLMAJIbHO-d)KOHOMUYECKMX U (U3UYECKUX, Ha
HauOOJIbIlIMEe U HAUMEHBIINE 3HAYCHUS], HA HAXO0XKJIEHUE CKOPOCTHU
U YCKOPEHHS;

OrneHka 3a BBITIOJHEHUE
MIPOBEPOYHOUN PabOTHI

peumiate palUMOHAJIBHBIC, IIOKAa3aTCJIbHBIC, JIOI‘apI/I(i)MI/I‘-IeCKI/Ie,
TPUTOHOMETPHYCCKHUEC YPAaBHCHUSA, CBOAAIIHUECA K JIMHEUMHBIM U
KBaJApPAaTHBIM, a TAKXKC aHAJIOTHUYHBIC HCPABCHCTBA N CUCTCMBbI;

OrneHka 3a BBITIOJHEHUE
MIPOBEPOYHOM PabOTHI

UCIONIb30BaTh TpaduyecKuil MeTOoJ peuleHus YypaBHeHMl u | BeiOopouHas mnpoBepka
HEPABCHCTB; TeTpaaeu
OueHka 3a BBINOJHEHUE
n300pakaTh Ha KOOPAMHATHOM IUIOCKOCTH DPEIICHUS YpaBHEHUH, | 00ydaromien
HEPaBEHCTB U CUCTEM C ABYMSI HEU3BECTHBIMU; CaMOCTOSATEJIbHON
paboThl
COCTaBIISITh M PElIaTh YpaBHEHHs] U HEPaBEHCTBA, CBs3bIBatoliue | BeiOopouHas mpoBepka
HEN3BECTHBIEC BEJIMYMHBI B TEKCTOBBIX 337a4aX; TeTpaaeu
UCIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUYECKOM
o Boibopounass  mpoBepka
JEATEIIbHOCTA W TIOBCEJIHEBHOW JKU3HU [UISl TIOCTPOCHUS U .
TeTpaaeu

HCCIICOOBaHUA HpOCTGﬁHIHX MaTEMAaTHYCCKHUX MOﬂCHCﬁ;

pemartk npocreinre KoOMOMHATOPHBIE 3a/1a4l METOI0M Iiepedopa,

OI_IeHKa 3a BBIIIOJIHCHHC

CaMOCTOATEIIbHOMN
a TaKkKe C UCTIOJIb30BaHUEM H3BECTHBIX (OPMYI;
paboThI
Or1eHKa 3a BBIIOJHEHUE
BBIUKCIIATh B TPOCTEHIINX CIy4asX BEPOSTHOCTU COOBITUH Ha | o0ydaroriei
OCHOBE TI0JICYETAa YK CIIa UCXOJIOB; CaMOCTOSITeITLHOM
paboTHI
UCIIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHHS B MPAKTUICCKOM
NESTENIbHOCTH M TOBCEAHEBHOW JKU3HU MJI1 aHaluu3a peadbHBIX
Bribopounasi mpoBepka
YHUCIIOBBIX JAHHBIX, IPEJICTABICHHBIX B BHUAC TpaQuKoOB U .
TeTpajei

JarpaMM, a TakXke JUIs aHaIn3a WHPOPMAIUU CTATHCTHYECKOTO
XapakTepa;

pacrio3HaBaTh Ha 4YepPTeXKaX M MOJENAX MPOCTPAHCTBEHHBIC
(GOpPMBI; COOTHOCHTH TPEXMEpPHBIE OOBEKTHI C HMX OINHUCAHHUSIMHU,
HN300paKEeHHSIMY,

OreHka 3a yCTHBIN OTBET
Or1eHKa 3a BBIIOJHEHUE
JIOMAIIHETO 3aIaHUs

OIMMUCBIBATH B3aMMHOC PaCIIOJIOXKCHUE IIPAMBIX H IUIOCKOCTEN B
MMPOCTPAHCTBE;

O1ieHka 3a yCTHBIN OTBET
OneHka 3a BBIIOJHEHUE
JIOMAIIHETO 3aJaHus

AHAJIN3UPOBATH B HpOCTCfII.HHX ClIydadX B3aMMHOC pacCIIOJIOKCHUC

Onenka 3a yCTHBIN OTBET

Bribopounass mpoBepka
00BEKTOB B IPOCTPAHCTBE; .
TeTpajaen
n300paxkaTb OCHOBHbIE MHOTOTPaHHMKHM W Kpyriible Tena; | BeiOopouHnas mnpoBepka
BBINOJIHATH YEPTEXKU MO YCIOBUSM 33/1a4; TeTpajen
. Boibopounass mpoBepka
CTPOUTH MPOCTEUIINE CEUEHUS KyOa, MPU3Mbl, MTUPAMUIbL; .
TeTpajen

pelmiaTh IMIAHUMETPUYCCKUC U HpOCTGfIIJ.IHC CTCPCOMCTPHUICCKUC
3aaa4i Ha HaXO0XACHHUEC I'COMETPUUCCKNX BCIIMYNH;

OreHKa 3a BLIIOJIHEHHE
oOyuaroreit
CaMOCTOSITEIILHOM
paboTbI
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OueHka 3a BBIIOJIHEHUE

UCMONb30BaTh MPH  PELIEHHH  CTEPEOMETPHYECKUX  3ajad | oOyuaromein
IUTAaHUMETpUUECKUE (PaKThl U METOMBI; CaMOCTOSITEIIbHOU
paboThl
. | Beibopounass mpoBepka
IIPOBOAMTH JOKA3aTEJIbHBIE PACCYKICHUS B XOJI€ PEILEHUS 3a1a4; .
TeTpajgen
UCIIOJIb30BaTh NPUOOPETEHHBIC 3HAHUS M YMEHHSI B IPAKTUYECKOM
NESITEeIbHOCTY M IIOBCEAHEBHOM JKM3HM JUIsl HccienoBaHus | Belbopounas npoBepka
(MOAENMMpOBaHUSA) HECIOXKHBIX MPAKTUUECKUX CUTyallud Ha | TeTpajei
OCHOBE M3Yy4YEeHHBIX (opMya M CBOHCTB ¢uryp, a Take | OneHKa 3a BbIIOJIHEHUE
BBIYMCIICHUS 00BEMOB u Ionaaen MOBEpXHOCTEH | oOydaromeit
IIPOCTPAHCTBEHHBIX TEJ IIPU PEIICHUM IMPAKTUYECKUX 3a1ad, | CAMOCTOATEIbHOU
UCIIOJIb3YS pu HE00X0AUMOCTH CIPaBOYHUKHU U | paboThI
BBIUMCJIMTEIbHBIE YCTPOMCTBA.
3Hanus:
3HaUCHUE MaTeMaTU4YeCKOM Hayku Juisl pemeHus 3aznad, | OneHka 3a OTBET Ha
BO3HUKAIOIIUX B TEOPUHU U NMPAKTHUKE; IIMPOTY U B TO K€ BPEMs | BOIIPOCHI;
OrPaHUYEHHOCTh IPUMEHEHMS MaTeMAaTHYECKUX MeToNoB K | OleHKa 3a BBIIOJIHEHHE
aHaJIM3y M HCCIENOBAHUIO IIPOLIECCOB M SIBICHUN B IPUPOJAE U | BHEAYIUTOPHOU
o011ecTse; CaMOCTOSITEJIbHOU
paboThl
3HaUEHUE TIPAKTHUKM M BOIPOCOB, BO3HUKAKOIIKMX B camol | OneHka 3a OTBET Ha
MaTeMaTHKe Juis (OPMHUPOBAHUS M PA3BUTHS MaTEMATUYECKOW | BOTIPOCHI,
HayKM; MCTOPDHUIO pa3BUTHUs IOHATHSA  4ucia, co3naHud | OleHKa 3a BBIIOJIHEHHE
MaTeMaTUYeCKOr0  aHajli3a, BO3HUKHOBEHHS W  Pa3BUTHS | BHEAYAUTOPHOU
TEOMETPHH; CaMOCTOSITEIILHOU
paboThl
YHUBEpPCAIbHBIA XapaKTep 3aKOHOB JIOTMKM MareMmarndyeckux | OneHka 3a OTBET Ha
paccyXAeHHi, KX NPUMEHUMOCTb BO BCeX  OO0JACTAX | BOIPOCHI;
4eJI0BEUYECKON AEATEIbHOCTH; Onenka 3a BBIIIOJHEHUE
BHEAYUTOPHOMN
CaMOCTOATEILHOU
paboThl
BEPOATHOCTHBIN XapaKTep Pa3JIMUYHBIX MPOLECCOB OKpyxaromero | OneHka 3a OTBET Ha
Mupa. BOIIPOCHI;
Onenka 3a BBIIIOJIHEHUE
BHEAYUTOPHOMN
CaMOCTOATEIILHOU
paboTsl
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